Isolation, identification, and synthesis of gamma-butyrobetainyl-CoA and crotonobetainyl-CoA, compounds involved in carnitine metabolism of E. coli.
A still unknown low-molecular-mass cofactor essential for the activity of carnitine-metabolizing enzymes (e.g., L-carnitine dehydratase, crotonobetaine reductase) from E. coli has been purified to homogeneity from a cell-free extract of E. coli O44K74. The purity of the cofactor was confirmed by HPLC analysis. Biosynthesis of the unknown compound was only observed when bacteria were cultivated anaerobically in the presence of L-carnitine or crotonobetaine. The determined properties, together with results obtained from UV-visible, (1)H NMR, and mass spectrometry, indicate that the compound in question is a new CoA derivative. The esterified compound was suggested to be gamma-butyrobetaine-a metabolite of carnitine metabolism of E. coli. Proof of structure was performed by chemical synthesis. Besides gamma-butyrobetainyl-CoA, a second new CoA derivative, crotonobetainyl-CoA, was also chemically synthesized. Both CoA derivatives were purified and their structures confirmed using NMR and mass spectrometry. Comparisons of structural data and of the chemical properties of gamma-butyrobetainyl-CoA, crotonobetainyl-CoA, and the isolated cofactor verified that the unknown compound is gamma-butyrobetainyl-CoA. The physical and chemical properties of gamma-butyrobetainyl-CoA and crotonobetainyl-CoA are similar to known CoA derivatives.